The purpose of this study is to find a relation between sex education and abortion in the United States. Accordingly, multivariate logistic regression is employed to study the relation between abortion and frequency of sex, pre-marriage sex, and pregnancy by rape. The finding shows the odds of abortion among those who have had premarital sex, more frequent sex before marriage, and been the victim of rape is higher than those who have not experienced any of these incidents.
Introduction
In the countries where abortion is highly restricted by law, unsafe abortion has been endangered life of many women. On the other hand in the liberal countries, safe abortion has neither been easily accessible (Grimes et al., 2006) nor harmless. No matter of what is the type of abortion, there are public health issues involved e.g. feeling doubtful, sad, confused, or guilty about the abortion (Skowronski, 1977) as well as the risk of mental issue (Fergusson, John Horwood, & Ridder, 2006) and breast cancer among the young women (HOWE, SENIE, BZDUCH, & HERZFELD, 1989) .To overcome the issue of unintended pregnancy, the U.S. government have funded sex education in public schools of the large cities aiming for a reduction in harmful aspects of unintended pregnancy. The program has started decades ago and was offered either as an individual course or as part of the curriculum and covered more than three-quarter of teenagers in the large U.S. cities (Marsiglio, 1986) . As of 1984, more than fifty percent of young men and women who have been at their 20 th had received sex education by age of 19. The support for the program has received from both teachers and parents who have been in favor of sex education however, this course of study has always had its controversial issues along with opponents and proponents. The opponents of sex education have claimed it soars the possibility of sexual activity and pregnancy among teenagers. This argument which is backed by a recent study that occurred within a time period of 2008-2011 and showed U.S. teenagers of 15-19 year old has had the highest pregnancy rate comparing to other 21 developed countries (Sedgh, Finer, Bankole, Eilers, & Singh, 2015) has been denied by the proponents of sex education. The supporters have argued sex education reduces the rate of pregnancy by through delivery of contraceptive knowledge and impregnation practices (Marsiglio, 1986) .
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To better identify the points of controversy, several empirical studies are reviewed below. These empirical researches have been seeking weather sex education have had a prohibitive or permissive role in teenagers sexual activity and pregnancy claim, which reported their findings as below.
One study found a little relationship between premarital sexual activity and sex education in the adolescent group (Marsiglio, 1986) . Another national level study showed sex education decreases the level of sexual activity among teenagers of 15-16 years old (Marsiglio, 1986) . Zelnik and Kim (1979) found a similar outcome among 15-19 years old teenagers of metropolitan areas. They further showed their people of study are less likely to experience a premarital pregnancy (Zelnik, 1979) . Marsiglio (1986) analyzed a longitudinal Survey of Work Experience of Youth (NLSY) in which 6,015 women and 6,054 men aged 19-27 have been responded to the survey interviews. They concluded sex education increases sexual activity among 15-16 years old teenagers however, it has an incremental effect on the likelihood of contraceptive use (Marsiglio, 1986) . Shah & Zelnik (1981) analyzed the premarital sexual behavior of 15-19 years old women. They found women that were influenced by their peers had a high level of premarital pregnancy (Shah, 1981) .
Where pregnancy rate has been impacted by the course of sex education, nine reasons were cited to be common for terminating pregnancy including: schooling and fear of expulsion, low income and unaffordable child care, social condemnation where premarital pregnancy is immoral, having no stable relationship, failed contraceptive use, rape incidents, having a child, dislike toward father of baby, and forced to abortion (Olukoya, Kaya, Ferguson, & AbouZahr, 2001) . It is also asserted that the major reasons for abortion are financial difficulties and lack of a partner (Lawrence et al., 2005) . Lawrence, Frohwirth, Dauphinee, Singh, & Moore (2005) have also shown the decision to have an abortion is typically motivated by the cost of raising children, responsibilities to children, partner issues and unreadiness to be a parent (Lawrence et al., 2005 (Finer & Zolna, 2014 ) that implies, "the appropriate type of sex education that should be taught in U.S. public schools continues to be a major topic of debate, which is motivated by the high teen pregnancy and birth rates in the U.S., compared to other developed countries"
(Stanger Hall et al., 2011) . That justifies studies being more focused on the efficiency of sex education course and attempt to discover its correlation with sexual activity and pregnancy. But would the sex education impact abortion remained unclear? Considering the U.S. has ranked 15 among the 21 developed countries in terms of abortion, while it is number 1 among the same countries in terms of teenager's pregnancy (Sedgh et al., 2015) , I found it interesting to seek for the possible impact of sex education on abortion.
This study, to my knowledge, will be the first one of its type that attempts to examine the relationship between sex education and rate of abortion. This study is structured as follows. First, I develop a hypothesis based on the current literature. Then, I will argue my method and data collection. Finally, I will estimate a multivariate logit model and report my result.
Hypothesis Development
Prior empirical studies have analyzed the impact of sex education on pregnancy and sexual activity. While there has been consent on the increasing impact of education on sexual activity, the argument will be built on the correlation between sex education and sexual activity. Firstly, I
use sexual activity as a proxy for sex education. By increase in sexual activity the likelihood of unwanted pregnancy increases (Marsiglio, 1986) . While a great percentage of unwanted pregnancy end in abortion (Finer & Zolna, 2014) there is an expectation that an increase in sexual activity leads to more abortion. However, a huge gap between pregnancy rate and abortion in the U.S. ranking (Sedgh et al., 2015) implies there is no relation between abortion and sex education. Thereupon, I will be examining the existence of the dotted line from sex education to abortion in figure 1.
Hypothesis: Exposure to formal sex education has no impact on the abortion. (Smith, Davern, Freese, and Hout, 1972:2016) .
I will use the logit regression approach to assess the relationship between sex education and abortion. I will use pre-marriage sex and sex frequency as proxies of increase in sexual activity.
To stay consistent with the previous proposal, I use data of 2012. This set of data contains 1974 observation and 859 variables. I pick following factors as the right-hand side variables: highest years of school completed by respondent, total family income, the financial burden of children on parents, relationship status and cohabitation, birth control to teenagers 14-16, pregnancy as a result of rape, sex before marriage, and frequency of sex. The dependent variable is "abortion if women want for any reason".
Design and Procedures
The data was downloaded in a STATA format and was used for further analysis. The following measures were employed within a regression model.
Independent Variables
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Two independent variables are chosen for the objective of the study. One is inferred from the prior literature, where studies agree on the effect of sex education. As they consent on the positive effect of sex education on sexual activity, the following independent variable is used as a proxy for sex education:
Sex frequency. The frequency of sex has commonly used as a good measure of sexual activity in prior studies. For instance, Kirby et.al. (2007) seeks frequency of sex in a specific period of time prior to their survey. Their sex frequency question asks "whether or not respondents had sex at all during that period of time" (Kirby, Laris, & Rolleri, 2007) .
Despite the consent on the impact of sex education on sex frequency, prior studies have not reached to an agreement about the effect of sex education on premarital sex.
Pre-marriage sex. Increase or initiation of premarital sex has been a controversial outcome for sex education. For example, Dawson (1986) did not find any consistent relationship between sex education and the subsequent initiation of intercourse (Dawson, 1986) . However, another study argues sex education influence premarital sex (Marsiglio, 1986) .
Control variables
In a regression model, I controlled for a number of variables that might impact abortion. These control variables are the most common causes of unwanted pregnancy. For example, according to Finer and Zola (2014) use of contraceptive methods within unequal socioeconomic communities may induce lower unwanted pregnancy (Finer & Zolna, 2014) . Also, studies
showed women with lowers years of schooling had the highest unwanted abortion. The rate of unwanted pregnancy has also increased among poor and low income women, cohabiters and formerly married women (Finer & Zolna, 2011) . To seize the effect of all discussed variables the control variables are:
Birth control. Comparing sexual activity with data on contraceptive use, the latter variable could be a better explanatory variable for reasoning the level of pregnancy and abortion among adolescents (Darroch, 2001 Income. There have been several variables reflecting the income of respondents and his/her family. The variety of income variables contained information like high income, total family income, respondent's income at her 16 years old, etcetera. For this study I used total family income that was categorized in 25 ranges of earning. Again, to remove the skewness from data, I
grouped the revenue in seven set. To do a meaningful grouping, I checked the percent distribution of total income for the households in the United States (See https://www.census.gov for more detail).
Relationship status. I followed prior studies that noted relationship status induces abortion.
According to previous studies, by an increas of cohabitation unwanted pregnancy has increased.
A large shift from intended to unwanted pregnancy has then ended in higher abortion (Finer & Zolna, 2011; Finer & Zolna, 2014) . Additionally, I included three other variables, which are common motives for abortion to the control variables (Olukoya et al., 2001 ):
Rape victim. Because it is necessary to consider the reason for abortion, rape is another variable for this study. Typically, rape is known as a second thread to abortion (Subrahmanyam, Greenfield, & Tynes, 2004) . As reported in this set of data, pregnancy as a result of rape recorded as a Yes/No answer.
Financial burden. In line with income, I used a measure that shows how respondents measure children as a financial burden on parents in a Likert scale. To create reverse-score items, I
transformed this data to 0-4 increasing scale.
Social standing. To measure the social condemnation factor, I used a variable reflecting views on social standing in society as a consequence of having children. This variable has also display responses in a Likert five-point level.
Age. Coleman (2006) showed about one-quarter of abortion in the United States occur on women under age 20. That make age an interesting variable for inclusion in the regression model.
Logit regression model for GSS-2012 sample
To estimate the relationship between the binary dependent variable and the independent variables, I used logistic (LOGIT) regression analysis. The result of regression is reported in below. I coded the dependent variable as a "1' for those who replied yes to the survey question of "abortion if women want for any reason" and "0" for the no responses. Then the regression model would be: 
Results
The postulated hypothesis predicted that there is no relation between sex education and abortion.
I conducted a logit regression model to test this hypothesis. Total of 1,248 interviewees responded to the abortion question. However, when data has been used along with other variables the number of observation has dropped to 247, 244, and 165. That could be a cause of missing data in each set of responses of the independent variables or the low number of respondents.
Sum of 554 have replied "yes" to the abortion and 694 said "no" to the abortion. Looking at the variables explaining unwanted pregnancy, the sum of 1,230 pregnant women has participated in the survey. The percentage of pregnancy as a result of rape has been 76.5 percent equals to a total of 941, compared to 23.5 percent, not the victims. The significant variable rape explains for every additional pregnancy by rape we expect a 3.17 increase in the log-odds of abortion. The output shows the likelihood of abortion as a result of rape is pretty steady with and without sex education. Similarly, the birth control variable is significant in the first and second regression.
This variable explains for every unit increase of intention to use the contraceptive method the log-odds of abortion increases by 0.37. When we add the variable premarital sex the odd ratio of abortion drops. However, this variable shows no more significant influence when we add the variable sex frequency. Other control variables have not had a significant coefficient that explains there is no relationship between the log-odds of abortion and those variables (See Table   1 ).
Despite the expectation, premarital sex has been significant. The output shows with one unit change in the belief that sex before marriage is always wrong to almost always wrong, sometimes wrong, and not wrong at all, the log-odds of abortion increases to 0.47. Similarly, for the frequency of sex during the past year, by one unit increase in the frequency of intercourse, we expect 0.39 escalation in the log-odds of abortion. (The units of this variable are not having sex at all in the past year, once or twice over the last year, once a month, 2-3 times a month, weekly, 2-3 times per week and more than 4 times per week.). With the recent model the expectation for the log-odds of abortion increases by 0.13% (from 0.47 to 0.53) 
Discussion
Results indicate that sex frequency and premarital sex are the fuels of abortion. The analysis of data for 2012 showed the variables of age, children as a social burden to parents and social standing have not had a causal relation with abortion. Although the bivariate regression of the noted variables shows a significant relation the multivariate result denotes no or little relation between abortion and those variables. However, corresponding to the findings of prior studies I found abortion as a significant factor in abortion. This also goes along with the factor of hatred or dislike toward the father of baby [10] . Although, due to a limitation of data, access to this variable was restricted. So, the effect of dislike toward father could be inherited in the rape variable. Additionally, the finding implies the use of birth control methods in cases the sex frequency is high has no significant relation with abortion. It could imply a correlation between variables, but pre regression collinearity test showed no collinearity among the independent variables.
The premarital sex analysis along with sex frequency analysis revealed a new relationship between sex education and abortion. The output of significant variables rejects our null hypothesis that there is no relation between sex education and abortion. But, it draws a new line of cautious that how resourceful and efficient is the sex education to public health. With this finding, the alternative hypothesis of sex education impacts abortion has been justified. This study has also had some caveats. Firstly, the above study examined women of various ages.
While the impact of sex education varies between adolescents and teenagers, the output could not be a good indicator of the impact of sex education on abortion. Therefore a more detailed study containing specific subsample of teenagers and adolescents is suggested for future study.
14 While the finding of the study casts doubt on the efficiency of sex education, it should be noted that data limitation may affect the validity and usefulness of this finding. Even more, the probable relation between sex education and abortion could be a result of correlation, not causation. Hence, a test for the indigeneity of this issue is required.
In conclusion, some of the variables defined as a causal factor to abortion or pregnancy showed no relation with the abortion. This finding suggests a new study incorporating al the variables to reduce the possible issue of the omitted variable in the regression.
